Chloride channel-mediated brain glioma targeting of chlorotoxin-modified doxorubicine-loaded liposomes.
The chlorotoxin (ClTx), a scorpion-derived peptide, binding to gliomas with high specificity, was firstly applied to establish the ClTx-modified doxorubicin (DOX)-loaded liposome delivery system for targeting the brain glioma and improving the anticancer efficacy. In vitro physicochemical characterization of the novel liposome system presented satisfactory size of 100 nm with uniform distribution, high encapsulation efficiency and adequate loading capacity of both fluorescent probe and anticancer drug. It was demonstrated quantitatively by the spectrophotofluorometry and flow cytometry and qualitatively by the confocal microscopy that ClTx highly facilitated the uptake of liposomes by three glioma cell lines and one endothelial cell line. In vitro cytotoxicity studies proved that the presence of ClTx increased the cytotoxicity against glioma cells and endothelial cells with various levels for different cell lines. In BALB/c mice bearing U87 tumor xenografts, biodistribution of DiR-loaded liposomes by body imaging and anti-glioma pharmacodynamics of DOX-loaded liposomes were investigated. The ClTx-modified liposomes showed more accumulation in the subcutaneous and intracranial tumors, higher tumor growth inhibition and lower blood toxicity in the armpit tumor model. The in vitro and in vivo results exhibited good correlation of glioma targeting of the ClTx-modified liposomes. Significantly, with the ClTx as the targeting ligand, the liposomes might serve as an applicable delivery system for brain glioma therapy or imaging.